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Professor Boris Rubii (Hebrew University) $\mathbb{R}^{n}$
Riesz potential of order $\alpha$
(1) $(I^{\alpha} \phi)(x)=1/\gamma_{n}(\alpha)\int_{\mathbb{R}^{n}}\emptyset(y)|x-y|^{\alpha}-n_{dy},$ $x\in \mathbb{R}^{n},$ $0<Re\alpha<n$
$\gamma_{n}(\alpha)=\pi 2n/2\alpha_{\Gamma}(\alpha/2)/\Gamma((n-\alpha)/2)$ . $Y_{j,k}(j=0,1,2, \ldots, k=1.2\prime\prime. \ldots, d_{7}\iota(i))$
$d_{n}(j)$ $j$ $Y_{j,k}$
{b,k $=0,1,2,$ $\ldots,$ $k=1,2,$ $\ldots,$ $d_{n}(j)$ } $L_{2},(s^{n})$
$S^{n}$ Riesz potential of order $\alpha$










$(W \phi)(x, t)=t^{-n}/2\int_{S^{n}}w((1-X\cdot y)/t)\emptyset(y)dy,$ $x\in S^{n},$ $t>0$
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(3) $(I^{\alpha} \phi)(_{X})=C_{n},\alpha/c_{\alpha,w}\int_{0}^{\infty}(W\phi)(x, t)dt/t^{1-\alpha/}2,$ $x\in S^{n}$ .
(4) $\phi(_{X})=a_{1}\int_{0}^{\infty}(W\phi)(x, t)dt/t,$ $x\in S^{n}$ ,
(5) $(I^{\alpha})^{-1}f(X) \equiv a2\int_{0}^{\infty}(Wf)(x, b)dt/t^{1}+\alpha/\prime 2dt=\phi(\prime x),$ $x\in S^{n}$ for $f=I^{\alpha}\phi$ .
(4) ? $\mathbb{R}^{n}$ Cider\’on (5) fractional integral $f=I^{\alpha}\phi$




1 hactional integral operators (5) truncated integral
$(T_{\epsilon}^{\alpha}f)(X)=a2 \int_{\epsilon}^{\infty}(\nu Vf)(_{X}, \theta)dt/\iota^{1+/2}\alpha$




$\in L_{1}(0, \infty)$ , $\tilde{w}(s)\equiv S^{n}/2-\perp_{w(S})$ .





$\int_{0}^{\infty}s^{j}\tilde{w}(S)ds=0$ for $j=0,1,2,$ $\ldots,$ $[1/2Re\alpha]$ .
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Theorem 2. $0<\alpha<n$ $1\leqq p\leqq\infty$
1) $f\in W_{p}^{\alpha}(Sn)$ ,
2) $f=I^{\alpha}\phi$ for some $\phi\in L_{p}(S^{n})$ ,
3) $\sup_{\epsilon>0}||\int_{\epsilon}^{\infty}(Wf)(x, t)dt/t^{1+/}\alpha 2||_{L(}.p’)S^{\iota}<\infty$ .
Lemma 1. $\phi\in C(S^{n})$ $(1-t^{2})^{n/}2-1a(t)\in L_{1}(-1,1)$
$\int_{S^{n}}a(_{X}\cdot y)\emptyset(y)dy=\sigma_{n}-1\int_{-1}^{1}a(_{\mathcal{T})(}M_{\tau}^{0}\psi)(x)(1-\mathcal{T}^{2})n/2-1d\tau$,
$\sigma_{n-1}=|S^{n-1}|=2\pi n/2/\Gamma(n/2)$ $(\mathit{1}\mathcal{V}I_{t^{0}}\emptyset)(x)=(1-t^{2})^{(}1-?\tau)/2/\sigma_{n-1}$ .
$\int_{x\cdot r--t}\phi(y)dy$ .




$(M_{t}^{0} \phi)(_{X})=\sum j!\Gamma(n/2)/\Gamma j,k(j+n/2)P_{j}^{(n/2-1}:^{n/)\prime}2-1(t)\phi_{j},k\}j,k(x)$ in $L_{2}(S^{7\mathit{1}})\text{ }$.
$P^{(\cdot,\cdot)}$. Jacobi
Definition 3. $M_{t}^{0}$
$(M_{t}^{\gamma} \phi)(x)=\sum j!\Gamma(n/2+\gamma j,k)/\mathrm{r}(j+n/2+\wedge’)P^{(//2\gamma)}j7\iota 2+\gamma-1,7\iota--1(t)\mathrm{r}_{r}2j.k\}’j_{:}k(x)$:
$t\in[-1,1]$ $Re\gamma>-n/2$ . $tarrow 1$ approximate identity
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(C) fractional integr –
Remark 1. $\mathbb{R}^{n}$ Caldero’n $u\in L_{1}(\mathbb{R}^{n})$ radial
$\infty$
$[\text{\^{u}}(t\xi)]2dt/t=1,$ . $\xi\neq 0$
$f(x)= \int_{0}^{\infty}(f*ut*ut)(X)dt/t$ in $L_{2}(\mathbb{R}^{n})$ ,
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